This study investigated the discharge uniformity in helium dielectric barrier discharge jets (DBD jets) with various operation parameters. The significant reduction of the discharge uniformity was found to be induced by various operation modes in the DBD jets, in which concentrated plasma channels with relatively high intensity are created. This may lead to non-uniform treatment if the DBD jets are used as surface processing tools. It has been shown that the applied voltage, tube dimension, driving frequency, and helium flow rate significantly influence the plasma channel formation.
1 However; few reports have presented detailed studies on the plasma propagation and the formation of the plasma channels.
For the plasma characterization, an intensified chargecoupled device (ICCD) was employed to acquire the discharge images in the DBD jets with different sizes, electrode configurations, and addition of impurity gases. The DBD jets with 1−9.65 mm in inner diameters were studied. The propagation of an ionization wave (or so-called plasma bullet) was observed in between two plasma channels while a dielectric tube with 9.65 mm in the inner diameter was used, as shown in Fig. 1 . Segmented electrodes were also employed to study the formation of the concentrated discharges. Various impurities or precursors in the helium DBD jets lead to different modes of the plasma channels. It was observed that a helical propagation of the plasma channel can be generated by feeding a mixture of small amounts of air, hydrogen, and nickel(II) acetylacetonate (metal-organic precursor) into the helium DBD jet. 
